The public health and economic benefits of taxing sugar-sweetened beverages by Brownell, K.D. et al.
n engl j med 361;16 nejm.org october 15, 2009 1599
h e a l t h  p o l i c y  r e p o r t
T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e
The Public Health and Economic Benefits  
of Taxing Sugar-Sweetened Beverages
Kelly D. Brownell, Ph.D., Thomas Farley, M.D., M.P.H., Walter C. Willett, M.D., Dr.P.H.,  
Barry M. Popkin, Ph.D., Frank J. Chaloupka, Ph.D., Joseph W. Thompson, M.D., M.P.H.,  
and David S. Ludwig, M.D., Ph.D.
The consumption of sugar-sweetened beverages 
has been linked to risks for obesity, diabetes, 
and heart disease1-3; therefore, a compelling case 
can be made for the need for reduced consump-
tion of these beverages. Sugar-sweetened bever-
ages are beverages that contain added, naturally 
derived caloric sweeteners such as sucrose (table 
sugar), high-fructose corn syrup, or fruit-juice 
concentrates, all of which have similar metabolic 
effects.
Taxation has been proposed as a means of re-
ducing the intake of these beverages and thereby 
lowering health care costs, as well as a means 
of generating revenue that governments can use 
for health programs.4-7 Currently, 33 states have 
sales taxes on soft drinks (mean tax rate, 5.2%), 
but the taxes are too small to affect consump-
tion and the revenues are not earmarked for pro-
grams related to health. This article examines 
trends in the consumption of sugar-sweetened 
beverages, evidence linking these beverages to 
adverse health outcomes, and approaches to de-
signing a tax system that could promote good 
nutrition and help the nation recover health care 
costs associated with the consumption of sugar-
sweetened beverages.
consump tion trends  
and health outcomes
In recent decades, intake of sugar-sweetened 
beverages has increased around the globe; for 
example, intake in Mexico doubled between 1999 
and 2006 across all age groups.8 Between 1977 
and 2002, the per capita intake of caloric bever-
ages doubled in the United States across all age 
groups9 (Fig. 1). The most recent data (2005–2006) 
show that children and adults in the United States 
consume about 172 and 175 kcal daily, respective-
ly, per capita from sugar-sweetened beverages.
The relationship between the consumption of 
sugar-sweetened beverages and body weight has 
been examined in many cross-sectional and longi-
tudinal studies and has been summarized in 
systematic reviews.1,2 A meta-analysis showed 
positive associations between the intake of sugar-
sweetened beverages and body weight — asso-
ciations that were stronger in longitudinal stud-
ies than in cross-sectional studies and in studies 
that were not funded by the beverage industry 
than in those that were.2 A meta-analysis of 
studies involving children10 — a meta-analysis 
that was supported by the beverage industry — 
was interpreted as showing that there was no 
evidence of an association between consumption 
of sugar-sweetened beverages and body weight, 
but it erroneously gave large weight to several 
small negative studies; when a more realistic 
weighting was used, the meta-analysis summary 
supported a positive association.11 A prospec-
tive study involving middle-school students over 
the course of 2 academic years showed that the 
risk of becoming obese increased by 60% for ev-
ery additional serving of sugar-sweetened bever-
ages per day.12 In an 8-year prospective study 
involving women, those who increased their 
consumption of sugar-sweetened beverages at 
year 4 and maintained this increase gained 8 kg, 
whereas those who decreased their intake of 
sugar-sweetened beverages at year 4 and main-
tained this decrease gained only 2.8 kg.13
Short-term clinical trials provide an experi-
mental basis for understanding the way in which 
sugar-sweetened beverages may affect adiposity. 
Tordoff and Alleva14 found that as compared with 
total energy intake and weight during a 3-week 
period in which no beverages were provided, total 
energy intake and body weight increased when 
subjects were given 530 kcal of sugar-sweetened 
beverages per day for 3 weeks but decreased when 
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subjects were given noncaloric sweetened bever-
ages for the same length of time. Raben et al.15 
reported that obese subjects gained weight when 
they were given sucrose, primarily in the form of 
sugar-sweetened beverages, for 10 weeks, where-
as they lost weight when they were given non-
caloric sweeteners for the same length of time.
Four long-term, randomized, controlled trials 
examining the relationship between the consump-
tion of sugar-sweetened beverages and body 
weight have been reported; the results showed 
the strongest effects among overweight persons. 
A school-based intervention to reduce the con-
sumption of carbonated beverages was assessed 
among 644 students, 7 to 11 years of age, in the 
United Kingdom with the use of a cluster de-
sign.16 After 1 year, the intervention group, as 
compared with the control group, had a nonsig-
nificantly lower mean body-mass index (the weight 
in kilograms divided by the square of the height in 
meters) and a significant 7.7% lower incidence 
of obesity. In a study involving 1140 Brazilian 
schoolchildren, 9 to 12 years of age, that was de-
signed to discourage the consumption of sugar-
sweetened beverages, no overall effect on body-
mass index was observed during the 9-month 
academic year.17 Among students who were over-
weight at baseline, the body-mass index was 
nonsignificantly decreased in the intervention 
group as compared with the control group; the 
difference was significant among overweight 
girls. In another clinical trial, 103 high-school 
students in Boston were assigned to a control 
group or to an intervention group that received 
home delivery of noncaloric beverages for 25 
weeks. The body-mass index was nonsignificant-
ly reduced in the overall intervention group, but 
among students in the upper third of body-mass 
index at baseline, there was a significant de-
crease in the body-mass index in the interven-
tion group, as compared with the control group 
(a decrease of 0.63 vs. an increase of 0.12).18 The 
effects of replacing sugar-sweetened beverages 
with milk products were examined among 98 
overweight Chilean children.19 After 16 weeks, 
there was a nonsignificantly lower increase in 
the percentage of body fat in the intervention 
group than in the control group (0.36% and 
0.78% increase, respectively), whereas there was 
a significantly greater increase in lean mass in 
the intervention group (0.92 vs. 0.62 kg).
Three prospective, observational studies — 
one involving nurses in the United States, one 
involving Finnish men and women, and one in-
volving black women — each showed positive 
associations between the consumption of sugar-
sweetened beverages and the risk of type 2 dia-
betes.13,20,21 Among the 91,249 women in the 
Nurses’ Health Study II who were followed for 
8 years, the risk of diabetes among women who 
consumed one or more servings of sugar-sweet-
ened beverages per day was nearly double the risk 
among women who consumed less than one serv-
ing of sugar-sweetened beverages per month13; 
about half the excess risk was accounted for by 
greater body weight. Among black women, excess 
weight accounted for most of the excess risk.
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Figure 1. U.S. Trends in Per Capita Calories from Beverages.
Data are for U.S. children 2 to 18 years of age and adults 19 years of age or older. Data have been weighted to be na-
tionally representative, with the use of methods that generate measures of each beverage that are comparable over 
time. Data for 1965–2002 are from Duffey and Popkin9; data for 2005–2006 have not been published previously.
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Study, the risk of coronary heart disease among 
women who consumed one serving of sugar-
sweetened beverages per day, as compared with 
women who consumed less than one serving per 
month, was increased by 23%, and among those 
who consumed two servings or more per day, 
the risk was increased by 35%.3 Increased body 
weight explained some, but not all, of this asso-
ciation.
mechanisms linking  
sugar-sweetened bever ages  
with poor health
A variety of behavioral and biologic mechanisms 
may be responsible for the associations between 
the consumption of sugar-sweetened beverages 
and adverse health outcomes, with some links 
(e.g., the link between intake of sugar-sweetened 
beverages and weight gain) better established 
than others. The well-documented adverse phys-
iological and metabolic consequences of a high 
intake of refined carbohydrates such as sugar in-
clude the elevation of triglyceride levels and of 
blood pressure and the lowering of high-density 
lipoprotein cholesterol levels, which would be ex-
pected to increase the risk of coronary heart dis-
ease.22 Because of the high glycemic load of 
sugar-sweetened beverages, consumption of these 
beverages would be expected to increase the risk 
of diabetes by causing insulin resistance and 
also through direct effects on pancreatic islet 
cells.23 Observational research has shown that 
consumption of sugar-sweetened beverages, but 
not of noncalorically sweetened beverages, is as-
sociated with markers of insulin resistance.24
Intake of sugar-sweetened beverages may cause 
excessive weight gain owing in part to the ap-
parently poor satiating properties of sugar in 
liquid form. Indeed, adjustment of caloric intake 
at subsequent meals for energy that had been 
consumed as a beverage is less complete than 
adjustment of intake for energy that had been 
consumed as a solid food.25 For example, in a 
study involving 323 adults, in which 7-day food 
diaries were used, energy from beverages added 
to total energy intake instead of displacing other 
sources of calories.26 The results of a study of 
school-age children were consistent with the data 
from adults and showed that children who drank 
9 oz or more of sugar-sweetened beverages per 
day consumed nearly 200 kcal per day more than 
those who did not drink sugar-sweetened bever-
ages.27
Short-term studies of the effect of beverage 
consumption on energy intake support this mech-
anism. Among 33 adults who were given identi-
cal test lunches on six occasions but were given 
beverages of different types (sugar-sweetened 
cola, noncaloric cola, or water) and amounts 
(12 oz [355 ml] or 18 oz [532 ml]),28 the intake 
of solid food did not differ across conditions; 
the result was that there was significantly great-
er total energy consumption when the sugar-
sweetened beverages were served.
Sugar-sweetened beverages may also affect 
body weight through other behavioral mecha-
nisms. Whereas the intake of solid food is char-
acteristically coupled to hunger, people may con-
sume sugar-sweetened beverages in the absence 
of hunger, to satisfy thirst or for social reasons. 
Sugar-sweetened beverages may also have chron-
ic adverse effects on taste preferences and food 
acceptance. Persons — especially children — 
who habitually consume sugar-sweetened bever-
ages rather than water may find more satiating 
but less sweet foods (e.g., vegetables, legumes, 
and fruits) unappealing or unpalatable, with the 
result that their diet may be of poor quality.
economic r ationale
Economists agree that government intervention 
in a market is warranted when there are “market 
failures” that result in less-than-optimal produc-
tion and consumption.29,30 Several market failures 
exist with respect to sugar-sweetened beverages. 
First, because many persons do not fully appre-
ciate the links between consumption of these 
beverages and health consequences, they make 
consumption decisions with imperfect informa-
tion. These decisions are likely to be further dis-
torted by the extensive marketing campaigns that 
advertise the benefits of consumption. A second 
failure results from time-inconsistent preferences 
(i.e., decisions that provide short-term gratifica-
tion but long-term harm). This problem is exac-
erbated in the case of children and adolescents, 
who place a higher value on present satisfaction 
while more heavily discounting future conse-
quences. Finally, financial “externalities” exist in 
the market for sugar-sweetened beverages in that 
consumers do not bear the full costs of their 
consumption decisions. Because of the contribu-
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tion of the consumption of sugar-sweetened bev-
erages to obesity, as well as the health conse-
quences that are independent of weight, the 
consumption of sugar-sweetened beverages gen-
erates excess health care costs. Medical costs for 
overweight and obesity alone are estimated to be 
$147 billion — or 9.1% of U.S. health care ex-
penditures — with half these costs paid for pub-
licly through the Medicare and Medicaid pro-
grams.31
an effec tive ta x polic y  
and projec ted effec ts
Key factors to consider in developing an effective 
policy include the definition of taxable beverages, 
the type of tax (sales tax or excise tax), and the 
tax rate. We propose an excise tax of 1 cent per 
ounce for beverages that have any added caloric 
sweetener. An alternative would be to tax bever-
ages that exceed a threshold of grams of added 
caloric sweetener or of kilocalories per ounce. If 
this approach were used, we would recommend 
that the threshold be set at 1 g of sugar per ounce 
(30 ml) (32 kcal per 8 oz [237 ml]). Another op-
tion would be a tax assessed per gram of added 
sugar, but such an approach would be difficult 
to administer. The advantage of taxing beverages 
that have any added sugar is that this kind of tax 
is simpler to administer and it may promote the 
consumption of no-calorie beverages, most no-
tably water; however, a threshold approach would 
also promote calorie reductions and would en-
courage manufacturers to reformulate products. 
A consumer who drinks a conventional soft drink 
(20 oz [591 ml]) every day and switches to a bev-
erage below this threshold would consume ap-
proximately 174 fewer calories each day.
A specific excise tax (a tax levied on units 
such as volume or weight) per ounce or per gram 
of added sugar would be preferable to a sales 
tax or an ad valorem excise tax (a tax levied as a 
percentage of price) and would provide an incen-
tive to reduce the amount of sugar per ounce of 
a sugar-sweetened beverage. Sales taxes added as 
a percentage of retail cost would have three dis-
advantages: they could simply encourage the pur-
chase of lower-priced brands (thus resulting in 
no calorie reduction) or of large containers that 
cost less per ounce; consumers would become 
aware of the added tax only after making the 
decision to purchase the beverage; and the syrups 
that are used in fountain drinks, which are often 
served with multiple refills, would remain un-
taxed. A number of states currently exempt sugar-
sweetened beverages from sales taxes along with 
food, presumably because food is a necessity. 
This practice should be eliminated, whether or 
not an excise tax is enacted.
Excise taxes could be levied on producers and 
wholesalers, and the cost would almost certainly 
be passed along to retailers, who would then in-
corporate it into the retail price; thus, consumers 
would become aware of the cost at the point of 
making a purchase decision. Taxes levied on 
producers and wholesalers would be much easier 
to collect and enforce than taxes levied on re-
tailers because of the smaller number of busi-
nesses that would have to comply with the tax; 
in addition, the sugar used in syrups could be 
taxed — a major advantage because of the heavy 
sales of fountain drinks. Experience with tobacco 
and alcohol taxes suggests that specific excise 
taxes have a greater effect on consumption than 
do ad valorem excise taxes and can also gener-
ate more stable revenues because they are less 
dependent on industry pricing strategies.32 In ad-
dition, tax laws should be written with provisions 
for the regular adjustment of specific excise taxes 
to keep pace with inflation, in order to prevent 
the effect of the taxes on both prices and reve-
nues from eroding over time.
A tax of 1 cent per ounce of beverage would 
increase the cost of a 20-oz soft drink by 15 to 
20%. The effect on consumption can be estimat-
ed through research on price elasticity (i.e., con-
sumption shifts produced by price). The price 
elasticity for all soft drinks is in the range of 
−0.8 to −1.0.33 (Elasticity of −0.8 suggests that 
for every 10% increase in price, there would be 
a decrease in consumption of 8%, whereas elas-
ticity of −1.0 suggests that for every 10% increase 
in price, there would be a decrease in consump-
tion of 10%.) Even greater price effects are ex-
pected from taxing only sugar-sweetened bever-
ages, since some consumers will switch to diet 
beverages. With the use of a conservative estimate 
that consumers would substitute calories in other 
forms for 25% of the reduced calorie consump-
tion, an excise tax of 1 cent per ounce would lead 
to a minimum reduction of 10% in calorie con-
sumption from sweetened beverages, or 20 kcal 
per person per day, a reduction that is sufficient 
for weight loss and reduction in risk (unpublished 
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data). The benefit would be larger among con-
sumers who consume higher volumes, since these 
consumers are more likely to be overweight and 
appear to be more responsive to prices.7 Higher 
taxes would have greater benefits.
A controversial issue is whether to tax bever-
ages that are sweetened with noncaloric sweet-
eners. No adverse health effects of noncaloric 
sweeteners have been consistently demonstrated, 
but there are concerns that diet beverages may 
increase calorie consumption by justifying con-
sumption of other caloric foods or by promot-
ing a preference for sweet tastes.34 At present, 
we do not propose taxing beverages with nonca-
loric sweeteners, but we recommend close track-
ing of studies to determine whether taxing might 
be justified in the future.
revenue- gener ating potential
The revenue generated from a tax on sugar-
sweetened beverages would be considerable and 
could be used to help support childhood nutri-
tion programs, obesity-prevention programs, or 
health care for the uninsured or to help meet 
general revenue needs. A national tax of 1 cent 
per ounce on sugar-sweetened beverages would 
raise $14.9 billion in the first year alone. Taxes at 
the state level would also generate considerable 
revenue — for example, $139 million in Arkan-
sas, $183 million in Oregon, $221 million in 
Alabama, $928 million in Florida, $937 million 
in New York, $1.2 billion in Texas, and $1.8 bil-
lion in California. A tax calculator that is avail-
able online can generate revenue numbers for 
states and 25 major cities.35
objec tions,  industry reac tion, 
public support,  and fr aming
One objection to a tax on sugar-sweetened bever-
ages is that it would be regressive. This argu-
ment arose with respect to tobacco taxes but was 
challenged successfully by proponents of the 
taxes, who pointed out that the poor face a dis-
proportionate burden of smoking-related illness-
es, that nearly all smokers begin to smoke when 
they are teenagers, and that both groups are 
sensitive to price changes.7 In addition, some of 
the tobacco revenue has been used for programs 
developed specifically for the poor and for youth. 
The poor are most affected by illnesses that are 
related to unhealthful diets, and brand loyalties 
for beverages tend to be set by the teenage years. 
In addition, sugar-sweetened beverages are not 
necessary for survival, and an alternative (i.e., 
water) is available at little or no cost; hence, a tax 
that shifted intake from sugar-sweetened bever-
ages to water would benefit the poor both by 
improving health and by lowering expenditures 
on beverages. Designating revenues for programs 
promoting childhood nutrition, obesity preven-
tion, or health care for the uninsured would pref-
erentially help those most in need.
A second objection is that taxing sugar-
sweetened beverages will not solve the obesity 
crisis and is a blunt instrument that affects even 
those who consume small amounts of such bev-
erages. Seat-belt legislation and tobacco taxation 
do not eliminate traffic accidents and heart dis-
ease but are nevertheless sound policies. Similar-
ly, obesity is unlikely to yield to any single policy 
intervention, so it is important to pursue multi-
ple opportunities to obtain incremental gains. 
Reducing caloric intake by 1 to 2% per year 
would have a marked impact on health in all age 
groups, and the financial burden on those who 
consumed small amounts of sugar-sweetened 
beverages would be minimal.
Opposition to a tax by the beverage industry 
is to be expected, given the possible effect on 
sales; opposition has been seen in jurisdictions 
that have considered such taxes and can be pre-
dicted from the behavior of the tobacco industry 
under similar circumstances.36 PepsiCo threat-
ened to move its corporate headquarters out of 
New York when the state considered implement-
ing an 18% sales tax on sugar-sweetened bever-
ages.37 The tobacco industry fought policy chang-
es by creating front groups with names that 
suggested community involvement. The beverage 
industry has created Americans Against Food 
Taxes.38 These reactions suggest that the bever-
age industry believes that a tax would have a 
substantial impact on consumption.
Public support for food and beverage taxes to 
address obesity has increased steadily. Questions 
about taxes in polls have been asked in various 
ways, and the results are therefore not directly 
comparable from year to year, but overall trends 
are clear. Support for food taxes rose from 33% 
in 2001 to 41% in 2003 and then to 54% in 
2004.39 A 2008 poll of New York State residents 
showed that 52% of respondents support a soda 
T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e
n engl j med 361;16 nejm.org october 15, 20091604
tax; 72% support such a tax if the revenue is 
used to support programs for the prevention of 
obesity in children and adults. The way in which 
the issue is framed is essential; support is high-
est when the tax is introduced in the context of 
promoting health and when the revenues are 
earmarked for programs promoting childhood 
nutrition or obesity prevention.
conclusions
The federal government, a number of states and 
cities, and some countries (e.g., Mexico8) are con-
sidering levying taxes on sugar-sweetened bever-
ages. The reasons to proceed are compelling. The 
science base linking the consumption of sugar-
sweetened beverages to the risk of chronic dis-
eases is clear. Escalating health care costs and 
the rising burden of diseases related to poor diet 
create an urgent need for solutions, thus justify-
ing government’s right to recoup costs.
As with any public health intervention, the 
precise effect of a tax cannot be known until it 
is implemented and studied, but research to date 
suggests that a tax on sugar-sweetened bever-
ages would have strong positive effects on re-
ducing consumption.5,33 In addition, the tax has 
the potential to generate substantial revenue to 
prevent obesity and address other external costs 
resulting from the consumption of sugar-sweet-
ened beverages, as well as to fund other health-
related programs. Much as taxes on tobacco 
products are routine at both state and federal 
levels because they generate revenue and they 
confer a public health benefit with respect to 
smoking rates, we believe that taxes on bever-
ages that help drive the obesity epidemic should 
and will become routine.
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